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i.e.
tan £ A =
cos 0 Vsin2 0 sin2 0
(58)
From this it appears that the relative difference of phase A is zero for grazing incidence 0 = £?r, as well as for the critical angle sin 4>=.n\ but for intermediate values of the angle of incidence it is not zero, i.e. the reflected light is elliptically polarized when the incident light is plane-polarized. A differentiation of (58) with respect to <p gives
I        ^A _ 2?z2 — sin2 0(1 + rc2)
2 cos
0
Hence it follows that the relative difference of phase A is a maximum for that angle of incidence 0' which satisfies the equation
o-w2
sin2^ =       "   ......   (59)
Hence the maximum value A' of the difference of phase is given, according to (58), by
tan \A' =
27Z
(60)
For glass whose index is 1.51, i.e. for the case in which n = i : 1.51 (since the reflection takes place in glass, not in air), it follows from (59) that 0'= 51° 20', and from (60) that /f =45° 36'. A has exactly the value 45° both for 0 = 48° 37' and for 0 = 54° 37'. Two total reflections at either of these angles of incidence produce circularly polarized light, provided the incident light is plane-polarized in the azimuth 45° with respect to the plane of incidence, i.e. provided Es = EJ and R, ~ R^. Such a twofold double reflection can be produced by Fresnel's rhomb, which consists of a parallelepiped of glass of the form shown in Fig.
FIG. 84.
84.    When the light falls normally upon one end of the rhombts of both sides of such equations are separately equal to each other.   '       \^	•i/sin2 0 — n*  '  ^y	
